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1.0  INTRODUCTION 
 
This management plan presents road stabilization opportunities identified by the Horsley 
Witten Group (HW), St. Croix Environmental Association (SEA), USDA Natural Resources 
Conservation Service (NRCS), and local residents, for reducing erosion and sediment loading 
from the Hope and Carton Hill Neighborhood, located on St. Croix, USVI (Figure 1).  This 
assessment project was funded by the NRCS Conservation Technical Assistance Program (CTAP). 
 
The Hope and Carton Hill Neighborhood was identified as a chronic source of sediment to 
Solitude Bay and was listed as one of the priority sites for restoration in the 2011 STXEEMP 
Watershed Plan.  The specific action from the Watershed Plan is as follows: 
 
Unpaved Roads Action 4: Complete master drainage plan for Hope and Carton neighborhood to identify 
drainage improvements and potential stormwater retrofits, as well as a routine maintenance plan for the 
homeowners association (HOA) and Department of Public Works (DPW). 
 
1.1 Purpose 
 
The purpose of this plan is to:  1) reduce long‐term road maintenance requirements; 2) manage 
uncontrolled stormwater runoff in the neighborhood; 3) provide a plan for pursuing funding; 
and 4) provide examples of how homeowners associations (HOAs) can better manage dirt roads 
in the USVI.  This project was not intended to provide detailed engineering designs for 
construction. 
 
1.2 Summary of Major Findings 

 
The major findings of this plan are listed below and described in greater detail throughout this 
document. 
 

• The Hope and Carton Hill Neighborhood was subdivided and the road network was 
constructed without any consideration for drainage issues.  In fact, portions of the road and 
a number of individual lots are located within the guts.  The current road issues and 
associated water quality impacts to Solitude Bay are likely to be exacerbated as remaining 
lots are developed.  Currently, 2/3 of the lots are undeveloped. 

• The roads are private and have been maintained without a comprehensive drainage plan. 
• Structural drainage improvements are needed, ranging from simple surface features to 

large‐scale storage facilities.  Some of the recommended projects will require land 
acquisition/easements.   

• Non‐structural improvements are also recommended, including HOA tasks such as 
educating existing/future homeowners about drainage and water quality issues, providing 
information on steps that they should take on their own properties to reduce the impacts, 
and creating incentives for homeowners to manage/disconnect runoff from their driveways.   

• Permitting agencies need to be proactive about restricting further development in the guts 
in this neighborhood.  This will include identifying the undeveloped lots located in a gut and 
informing owners of development restrictions and/or acquisition/easement opportunities.   

 



 

Hope and Carton Road Management Plan    January 2013 
Horsley Witten Group, Inc.      Page 2 
 

 
Figure 1.  Location of the Hope and Carton Hill Neighborhood in the 
Solitude Bay Watershed, one of the East End Watersheds 
(highlighted) on the island of St. Croix, USVI. 
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1.3 Project Description 
 

Approximately 4.5 miles in length, the mostly unpaved road network provides access to 
approximately 50 homes on a steep mountain slope in the upper portion of Solitude Bay 
Watershed.  The roads include Pony Club Trail, Hawks Nest Trail, Coral Reef Trail, Ginger 
Thomas Trail, Divi‐Divi Trail, Yellow Cliff Trail, and Hibiscus Circle.  With the exception of the 
neighborhood entrance and a few isolated sections, this road network has extensive ruts, 
exposed bedrock, and pot holes.  Runoff from the road network discharges into a gut at the 
neighborhood entrance.  Sediment plumes have been observed discharging from this gut into 
Solitude Bay during rain events, impacting the St. Croix East End Marine Park (STXEEMP) 
(Figure 2).   
 
Figure 2.  Sediment plume discharge into Solitude Bay, St. Croix, USVI (photo on right) from sources such 
as the Hope and Carton Hill road network (photo on left) after Hurricane Omar in 2008. 

Photos courtesy of Zandy Hillis‐Starr 
 
1.4  Methodology 
 
A survey of the neighborhood was produced by Antillean Engineers in September 2011 as a 
reference base map.  This ground survey included static GPS data collection to determine 
horizontal and vertical datum (NAD83 PR/VI 5200); boundary corners where available; partial 
topographic data in critical areas (e.g., Pony Club); driveways, edge of road and centerline at 
road breaks; and USACE photogrammetry overlay onto CAD drawing.  HW staff used this 
information and existing mapping data from the watershed plan project to create detailed field 
maps of the neighborhood. 
 
In March 2012, HW conducted a site assessment of the Hope and Carton Hill road network with 
some of the residents (Figure 3).  During the assessment, HW identified drainage flow paths and 
potential opportunities for stormwater management and road stabilization projects, as well as 
possible areas for implementation of a rain garden demonstration project.  In addition, HW 
conducted two stakeholder meetings (in March and October) with representatives of the local 
Homeowners Association (HOA), as well as with interested residents, to discuss specific 
problem locations and restoration ideas (Figure 3).  This road management plan was developed 
from both field findings and stakeholder input. 
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Figure 3.  Initial site assessment (left) and neighborhood meeting at the Cotton Valley Fire Station 
(right), both conducted in March 2012. 
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2.0  EXISTING CONDITIONS 
 
A key component to any management plan is an understanding of the existing conditions.  This 
section describes the existing conditions on both the watershed and neighborhood scales, 
which were determined from the STXEEMP Watershed Plan (HW, 2011), field visits, and input 
from local residents. 
 
2.1 Watershed Context 
 
The Solitude Bay Watershed is 2.6 square miles, with 153 acres of impervious cover (9%).  
Impervious cover typically consists of man‐made surfaces that prevent rainfall from infiltrating 
into the ground, such as rooftops, paved and unpaved roads, driveways, and parking lots.  
Unpaved roads not only prevent infiltration; they also can be eroded by fast‐moving runoff, 
becoming a source of sediment to downstream waterbodies.  The Watershed Plan identified 
eroding unpaved roads as the most significant source of sediment loading to Solitude Bay, 
followed by eroding guts.   
 
The main gut crosses the neighborhood entrance via a 30‐inch corrugated metal culvert shown 
in Figure 4.  Based on GIS mapping, the drainage area to that point is 441 acres, with 4.1 miles 
of gut.  The existing culvert does not have the capacity to handle all of the runoff and has 
created a large (20 ft wide x 50 ft long x 15 ft deep) scour hole on the downstream end.  
Downstream from the gut crossing is an in‐line pond that has a total drainage area of 560 acres, 
with a total of 5 miles of gut draining to it.  This pond provides storage to help mitigate flooding 
and trap sediment, as well as potential wildlife habitat.  It currently has no formal outlet and 
has been separated from the historical gut channel by a small residential road.  As a result, this 
pond now overflows onto the main road (Cotton Valley Road) during large storm events, 
resulting in flooding near the Fire Station.   
 
Figure 4.  Large scour hole in the main gut, downstream of the 30‐inch culvert under Pony Club Trail at 
entrance of Hope and Carton Hill (left).  Further downstream, a large pond provides storage and habitat 
in the gut (right). 
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2.2 Hope and Carton Hill 
 
The Hope and Carton Hill Neighborhood is approximately 200 acres or about 12% of the 
Solitude Bay Watershed.  The neighborhood was subdivided and developed in the 1960s 
(registered in 1963; OLG# 1341) when little consideration for drainage was required (Figures 5 
and 6).  Parts of the road network and significant portions of “buildable” lots were located 
within or near existing guts, while no areas were designated for safe drainage conveyance and 
management.  As a result, the road beds themselves have become de facto guts as topography 
has been altered over the years.  This is clearly illustrated in Attachment A, the Existing 
Conditions Map.  More than two thirds (2/3) of the lots remain undeveloped today; if more 
houses and driveways are constructed in the neighborhood, the drainage issues and sediment 
loading to Solitude Bay may be greatly exacerbated.  The 4.3 miles of mostly unpaved road in 
the neighborhood comprise over a third of all unpaved roads in the watershed and create 
roughly 13.5 acres of impervious cover.  Driveways add an additional 3.8 acres or 22% of the 
total impervious cover (17.3 acres) contributing to the erosion problems in the road network.   
 
Figure 5. While the Hope and Carton Hill neighborhood is not densely developed and is well‐vegetated, 
poor planning and lack of consideration for drainage and stormwater management has led to it being 
one of the leading sources of sediment in the Solitude Bay Watershed. 

 
 

Figure 6.  Horses are currently kept in pastures directly in the gut (left), and a small pond that had 
existed near the entrance to the neighborhood has recently been filled (right). 
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Over the years, various attempts have been made to improve the condition of the roads.  
Homeowners have paved their driveways and certain sections of road to try to stabilize the 
surface, and shallow paved swales were installed as an attempt to direct runoff.  The contractor 
hired by the HOA for road maintenance has tried to redistribute sediment that collects at the 
bottom of the neighborhood back up on the higher roads where the surface has been eroded 
down to bedrock.  In addition, the contractor has used machinery to create drainage paths at 
specific locations to alleviate flooding (see Existing Conditions Map).  While these efforts were 
done with the goal of improving conditions, they were not coordinated and did not consider the 
road network as a whole; and as a result, in some cases, they have actually added to the 
problems.  For example, erosion is worse at the downstream edge of a paved section or along 
undermined swales that were not sized appropriately, and grading techniques have created 
earthen berms that keep erosive flows on the road and have actually pushed sediment into guts 
(Figure 7).  This plan is meant to help the HOA view the road network as a whole, 
understanding drainage areas and flow paths, so that projects can be designed to address the 
root of the problem rather than the symptoms.  
 
Figure 7. Roads in the Hope and Carton Hill Neighborhood are unpaved and very steep (left).  Runoff 
from this road bypasses and undermines the paved swale (right). 

   
 
 
The Hope and Carton Hill road network has been divided into 10 segments to help explain 
conditions (Figure 8).  Table 1 gives a summary of the segments, and detailed descriptions are 
provided below.   
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Table 1. Summary of Road Segments 

Segment 
Number 

Segment Name 
Length    
(miles) 

# of Homes 
% of Road 

Network Length 
Proposed 

Project Stations 
(See Section 4) 

1 
Pony Club Trail/Hawks 

Nest Trail 
1.07  4  24.5%  1, 2, 3, 4, 5, 21 

2 
Coral Reef Trail from Cell 
Tower Road to Upper 

Yellow Cliff Trail 
0.33  4  7.6%  6 

3 
Coral Reef Trail from 

Upper Yellow Cliff Trail to 
Upper Divi‐Divi Trail 

0.54  7  12.4%  7, 8, 9 

4 
Coral Reef Trail from 
Upper Divi‐Divi Trail to 

Pony Club Trail 
0.37  6  8.5%  10, 19 

5  Divi‐Divi Trail  0.52  10  11.9% 
8, 11, 12, 13, 14, 

15 

6 
Yellow Cliff Trail from 

Coral Reef Trail to Ginger 
Thomas Trail 

0.31  1  7.1%  16, 17 

7 
Yellow Cliff Trail from 
Ginger Thomas Trail to 

Hibiscus Circle 
0.49  6  11.2%  18, 19 

8 
Yellow Cliff Trail from 
Hibiscus Circle to 
Mongoose Cut 

0.22  1  5.1%  20, 21 

9  Ginger Thomas Trail  0.16  4  3.7%  22, 23 

10  Hibiscus Circle  0.35  7  8.0%  24, 25 

Totals  4.36  50  100.0%   
 
 
Segment 1:  Pony Club Trail/Hawks Nest Trail 
Segment 1 starts at the gut crossing near the main entrance to the neighborhood and climbs to 
almost the highest point in the neighborhood.  The first portion of Pony Club Trail is quite flat 
with some areas where runoff ponds on the road.  This northern section of land between the 
road and the gut is public land that the local pony club is allowed to use for their horses (Figure 
9).  As Pony Club Trail turns uphill to the south, drainage issues become evident as the road has 
been graded towards the inside slope (inslope) creating a severely eroded ditch (Figure 9).  
About halfway up Pony Club Trail, there is an 18‐inch corrugated metal culvert under a 
driveway; this culvert is damaged and undersized.  Further uphill, Pony Club Trail intersects 
with Hawks Nest Trail, which becomes the main road, while Pony Club Trail continues straight 
and becomes a dead‐end road.  In total, over a mile of road contributes to the drainage 
problems along this segment.   
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Figure 9. Pony Club Trail is very steep with an extremely eroding ditch on the inside (eastern) slope 
(left).  The flat area between Pony Club Trail and the gut is currently used as a practice corral for the 
pony club (right). 

   
 
 
Segment 2:  Coral Reef Trail from Cell Tower Road to Upper Yellow Cliff Trail 
Segment 2 is the stretch of Coral Reef Trail that starts at the intersection with the upper portion 
of Yellow Cliff Trail and continues to the top of the cell tower road at the highest point in 
Solitude Bay Watershed (Figure 10).  This road segment runs along a ridge where flow could be 
directed to either side.  The homeowner at the base of the cell tower road reports flooding and 
sedimentation due to uncontrolled runoff from that steep road.  To mitigate flooding, the 
homeowner has tried to create drainage paths to direct runoff down the ridge to the west by 
excavating through the roadside berm in several locations.  The northern stretch of this 
segment flows into Segment 6. 
 

Figure 10. Coral Reef Trail in this area runs along the top of a ridge (left); this photo is looking down the 
extremely steep, eroded cell tower road (right). 

   
 
 
Segment 3:  Coral Reef Trail from Upper Yellow Cliff Trail to Upper Divi‐Divi Trail 
This section of Coral Reef Trail is extremely steep and is graded such that road runoff collects 
along the inslope, creating an eroded ditch along the whole segment (over 0.5 mile).  There are 
two clogged/damaged 18‐inch culverts under driveways along the upper portion of this 
segment (Figure 11).  The roadside ditch along the last portion of this segment (near upper Divi‐
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Divi Trail) is actually the gut for a drainage area of almost 30 acres, receiving all of the runoff 
from Segment 6 (Figure 12).  
 
Figure 11. Coral Reef Trail in this area is very steep (left) with damaged/clogged driveway culverts 
(right). 

       
 
 
Figure 12. In some areas, the road has been graded down to the bedrock (left) with an eroding ditch on 
one side and earthen berm on the other (right). 

    
 
 
Segment 4:  Coral Reef Trail from Upper Divi‐Divi Trail to Pony Club Trail 
The ditch alongside this stretch of Coral Reef Trail continues to serve as the gut (Figure 13); at 
lower (northern) end of Segment 4, the gut receives drainage from 130 acres.  This portion of 
Coral Reef Trail is significantly flatter.  There is a partially collapsed 18‐inch driveway culvert, as 
well as several sections of shallow, undermined paved swales, along this segment (Figure 13).  
The maintenance contractor has created a large drainage path at the downstream end of this 
segment (near the neighborhood entrance), pushing sediment and debris into the main gut 
(Figure 14). 
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Figure 13. Damaged driveway culvert (left) and the eroding ditch serving as the gut (right). 

    
 
 
Figure 14. Shallow, paved swales at the downgradient end of Segment 4 (left), and a manmade drainage 
path created to help runoff reach the main gut – note piles of sediment exposed to runoff (right). 

   
 
 
Segment 5:  Divi‐Divi Trail 
Divi‐Divi Trail starts and ends on Segment 4, Coral Reef Trail.  The first portion of the road 
(nearest the neighborhood entrance) climbs steadily uphill to the west, with an eroding paved 
swale on the south side of the road.  The upper, steepest portion of this stretch was paved with 
asphalt at some point, which is now broken up and creating more drainage issues along the 
edges (Figure 15).  The road then takes a sharp curve back towards the east, where there is 
another stretch of broken asphalt.  A low point in the road coincides with two driveways (for 
Lots 46 and 60).  The road continues on to the south where there is a long stretch (~1,000 ft) 
where runoff ponds along the inslope due to flatter slopes, rather than eroding a ditch.  The 
road surface in this area even has some grass cover (Figure 15).   
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Figure 15. Broken asphalt along Divi‐Divi Trail (left), and a grassy section of the road where the slope is 
flatter, little erosion has occurred, and some evidence of ponding was observed (right). 

    
 
 
Segment 6:  Yellow Cliff Trail from Coral Reef Trail to Ginger Thomas Trail 
Segment 6 starts at the end of Segment 2 and ends at the confluence of Segments 7 and 9.  This 
upper portion of Yellow Cliff Trail is extremely steep, with an eroded roadside ditch on the 
inslope (Figure 16).  The whole segment (0.3 miles) drains to a 24‐inch ductile iron culvert under 
the road, which also carries flow from the gut.  This culvert was clogged on the upgradient end, 
with a deep scour hole on the downgradient end (Figure 17).   
 
Figure 16. Yellow Cliff Trail is steep with an eroding ditch on the inslope. 

    
 
Figure 17. The upgradient end of the culvert is clogged with sediment, severely reducing its capacity 
(left), and the downgradient end has created a large scour hole on a steep slope (right). 
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Segment 7:  Yellow Cliff Trail from Ginger Thomas Trail to Hibiscus Circle 
This segment of Yellow Cliff Trail is mostly steep with an eroding ditch along one side except for 
two areas:  a flat area near a gut crossing (it flows over the road, i.e., no culvert), and one near 
Hibiscus Circle, where the road experiences some ponding (Figures 18, 19, and 20).  Along the 
steep portion, a section of asphalt was installed in the road, with an adjacent concrete swale 
directing flow off the road into a manmade drainage path.  The gut that crosses this segment 
has a drainage area of 70 acres at this location, most of which is currently undeveloped. There 
are two 24‐inch driveway culverts in need of repair.  
 
Figure 18. Looking uphill and downhill along the steep portion of this segment; the eroding ditch on the 
inslope is evident. 

    
 
Figure 19. Clogged and damaged 24‐inch corrugated metal culvert that carries runoff from the south 
portion of Hibiscus Circle across to the gut. 
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Figure 20. The gut flows over Yellow Cliff Trail at this location (left); the maintenance contractor has 
cleared the private lot in this area in an attempt to better accommodate gut flows to prevent flooding of 
the road (right).  Flow arrows shown in blue. 

      
 
 
Segment 8:  Yellow Cliff Trail from Hibiscus Circle to Mongoose Cut 
Yellow Cliff Trail continues on past the intersection with Hibiscus Circle, where there are three 
connected sections of paved swale for runoff (Figure 21).  The road then forms a “T,” with a 
short section going west toward the neighborhood entrance, and the other section heading 
east/northeast towards a gut crossing.  This gut flows under the road via two 24‐inch 
corrugated metal culverts that are in relatively good condition with little blockage and only 
slight scouring at the downstream end.  The upstream end is a depression that dries out in the 
dry season.  While these culverts are not currently a significant problem, issues could arise if 
the upstream watershed (60 acres with very little development) becomes more developed.  
This gut flows into the large pond discussed in Section 2.1. 
 
Figure 21. Shallow, paved swales at intersection with Hibiscus Circle (left), and the eroded ditch along 
the corner where Yellow Cliff heads to the northeast (right). 
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Figure 22. Portion of road that crosses the gut to the northeast (left), and the two 24‐inch corrugated 
metal culverts at the gut crossing (right). 

     
 
 
Segment 9:  Ginger Thomas Trail 
Ginger Thomas Trail is a short stretch of road (less than 0.2 miles) at the southeast corner of the 
neighborhood.  Drainage from this segment flows to two locations:  (1) to a low point where a 
future spur road has been laid out (Figure 23); and (2) to a low point at the end of the road to 
the north where the lot lines show a future cul‐de‐sac may be developed (Figure 24).  Both of 
these locations eventually drain to the gut that crosses Yellow Cliff Trail at Segment 7.  No 
severe erosion was identified along Ginger Thomas Trail.   
 
Figure 23. The first low point along Ginger Thomas Trail is shown here looking downhill to the southwest 
(left); the same stretch of road, but looking uphill to the northeast (right). 
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Figure 24. Runoff from the last portion of Ginger Thomas Trail flows to the western side of the road 
(left), towards the flat turnaround area where there were some signs of ponding (right). 

    
 
 
Segment 10:  Hibiscus Circle 
The final segment evaluated in the Hope and Carton Hill Neighborhood Assessment is actually 
in Yellow Cliff Estate.  Hibiscus Circle is immediately adjacent to Hope and Carton Hill to the 
east.  It is accessed from Yellow Cliff Trail, and while the road layout makes a complete circle, 
driving is blocked along the south portion of the circle where the road surface becomes mostly 
grass instead of gravel.  Near the entrance to the circle, the road is very wide (over 30 feet) and 
relatively flat.  Evidence of ponding along the outer (northern) edge of the road was observed 
(Figure 25).  As the road heads south, it climbs in elevation.  A paved intersection has been 
installed at the entrance to a driveway; the section of dirt road at the downhill edge of this 
pavement has become eroded.  Nearby, homeowners have attempted to redirect runoff off the 
road using various rock and paved channels to carry stormwater to the eastern gut, which 
crosses Yellow Cliff Trail at Segment 8 (Figure 26). 
 
Figure 25. The entrance to Hibiscus Circle is wide and mostly flat, with some evidence of ponding along 
the outer edge. 
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Figure 26. Some erosion is occuring at the edge of the paved intersection (left), and a manmade 
drainage path created to help runoff reach the eastern gut (right). 
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3.0  ROAD STABILIZATION AND STORMWATER MANAGEMENT TECHNIQUES 
 
This section defines and describes the various structures and practices that are recommended 
in Section 4.0 for improving drainage and reducing sediment loads from the Hope and Carton 
Hill road network.  Example photos and typical design details are provided below to better 
illustrate these techniques; however, these will need to be adapted for Hope and Carton Hill as 
implementation moves forward.   
 
3.1 Road Drainage Structures  
 
Unpaved road surfaces are subject to erosion and deterioration at a much faster rate than 
paved roads.  If roads are intended to remain unpaved permanently, then it is important to 
incorporate design features that reduce the length of time stormwater is in contact with the 
road surface (i.e., get water off the road surface at frequent intervals before it concentrates 
and becomes erosive).  There are a number of structures that can be used to manage drainage 
on unpaved roads that have evolved from efforts to stabilize logging roads and trails including: 
waterbars, dips, deflectors, cross drains, and culverts (Figure 27).  More information on many of 
these practices can be found at www.fs.fed.us/eng/pubs/pdf/BAERCAT/lo_res/Chap_4.pdf.  
 
Figure 27. Waterbars (top left), open top culverts (top right), and dips (bottom left) installed by Coral Bay 
Community Council can have different design variations, but serve to divert surface flows off the road before 
erosion occurs.  Deflectors (bottom right) are an alternative design (USDA).  These practices should be spaced 
according to road slope, discharge to stabilized outlet, and be routinely maintained in order to function properly.   
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Waterbars 
Waterbars are narrow berm and swale structures angled across roads like a speed bump to 
divert water off the road surface into vegetated areas or roadside ditches (Figures 28 and 29).  
Waterbars are often constructed from compacted earth, logs, concrete, or other materials.  
Because of the installation lessons learned in Coral Bay and the steepness of roads in Hope and 
Carton Hill, we recommend using concrete.   
 
Waterbars should follow the following design criteria: 

• Excavate trench at 30‐45 degree angle across the road surface.  Steeper grades with 
more surface flow should be closer to 45 degrees.  All of the recommended waterbars 
for Hope and Carton Hill divert surface runoff towards an inside ditch. 

• If using logs, bury logs 2/3 of their diameter on downhill side of trench.  Consider using 
rock to help anchor.  

• Top of berm should be 12 inches higher than bottom of trench.  To make a water bar 
easier to drive over, widen it by increasing the distance between the bottom of the dip 
and the top of the berm, maintaining the correct height. 

• Pitch the waterbar so that the outlet end is at least 3 inches lower than the upper end 
(~3% slope). The improper angling and pitch can reduce self‐cleaning of sediment 
accumulated in the swale portion of the waterbar.   

• Extend waterbars beyond both travel edges of road to prevent water from flowing 
around ends.  

• Direct diverted water into a stable, vegetated area, rock pad, or ditch. Do not discharge 
onto erodible soils or fill slopes without outfall protection (rock piles, logs, etc.). 

• Space water bars according to the road grade (Table 2).  If spaced too far apart, 
concentrated water flow and road surface erosion can occur between waterbars.   
 

Table 2. Recommended Spacing of Waterbars, Dips, and Cross Drains 

Road Grade 
Spacing (ft) 

Waterbars  Dips  Cross Drains 
2%  250  300  135 
5%  135  180  100 
10%  80  140  80 
15%  60 

Do not use 
60 

20%  45  45 
25%  40  30 

Source: HI DOT (2008) and UVICES (2003)
 

 
The incorporation of a waterbar at the interface of paved and non‐paved road sections can help 
prevent erosion (Figure 29).  Primary maintenance includes removing sediment that has 
deposited at the waterbar outlet feature.  It is particularly important to remove sediment that 
has collected behind checkdams, in ditches, and in culverts as part of regular road maintenance 
activities.    
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Figure 28. Earthen‐berm waterbar from Minnesota Extension Service (left); waterbars divert surface flows and are 
not intended to intercept roadside ditches (right: Source British Columbia, 2001); and one of a number of 
alternative concrete waterbar designs by Coral Bay Community Council. 

 
 
Figure 29.  Proper angling and pitch of waterbar will help keep sediment from accumulating in swale 

 



 

Hope and Carton Hill Road Management Plan     January 2013 
Horsley Witten Group, Inc.    Page 22 

Dips  
Broad dips are commonly used as an alternative to waterbars.  They are easier to drive over 
and can convey water from the road surface as well as from roadside ditches.  They are fairly 
common on flatter, paved roads in the USVI, but have also been used in unpaved situations 
(Figure 30).  They can be constructed from concrete or stone and should be spaced according to 
slope (see Table 2).  The broad dip and outlet pad help to maintain sheet flow (rather than 
concentrated) discharge.  In unpaved situations, it is important to incorporate a sediment trap 
or other feature at the outlet location to collect sediment.  This must be maintained on a 
routine basis.  
 
Figure 30. Dip constructed on an unpaved road (left) and one used on a paved road (right) in Coral Bay as an 
alternative to convey flow from both the road surface and from the inslope ditch to outslope. 

 
 
Figure 31. Dip schematic for unpaved roads (USDA, 2006 and Wisconsin Dept. of Natural Resources). 
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Cross‐drains and Culverts  
In some instances (e.g. steep sections, intersections, or high volume locations), it is necessary to 
move concentrated flow across a road from an inside ditch or drain inlet.  There are a number 
of piped or open‐top culvert designs that have been used in the USVI (Figures 32 and 33).  
Open‐top culverts can be used to divert water off a road surface while allowing for drainage 
across it.  They are most frequently built from telephone poles or other type of timber, but can 
also be made from concrete.   
 
Figure 32. Open‐top culvert (left) and piped culvert (right, MN Extension Service) and design alternative for a 
concrete open‐top culvert by Coral Bay Community Council (bottom). 

 
 
When constructing an open‐top culvert, be sure to: 

• Make the trench opening at least 6 inches deep and wide enough to be easily cleaned. 
The width of a shovel is convenient.  

• Install the trench at an angle similar to waterbars—30‐45 degrees.  Do not turn the 
water more than 45 degrees.  

• Use spacers between the side boards to keep them in place and stabilize the structure.  
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• Remove roadside berms or other obstacles that might block water moving from the 
outlet.  Water should flow into stable vegetation, rock area, or conveyance ditch away 
from the road.  

• Use water bar spacing when the main purpose is to divert water off a traffic surface. 
Follow broad‐based dip and cross‐drain culvert spacing if cross‐drainage is the main goal 
(see Table 2).  

 
Like waterbars, the open‐top culverts are relatively inexpensive and can be installed with hand 
tools on site.  They permit easy movement of vehicles, but require frequent maintenance to 
keep them in good working order.  Clean soil, rock, and other debris frequently from open‐top 
culverts to prevent clogging.  Consider locating open‐top culverts below a series of waterbars or 
below paved sections to help prevent sediment from clogging trenches.   

 
Figure 33. Open top‐culverts have to be designed for maintenance access.  The spacing should be wide enough to 
fit a narrow shovel.  Top left and right photos here show clogged practices with reduced functionality.  The grated 
cross‐drain (bottom left) works on paved surfaces, and the grate can be lifted for easy cleaning.  Be sure to provide 
outlet protection (bottom right) and remove deposited sediment on a regular basis.   
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Drop Inlets 
In some locations in Hope and Carton Hill, we recommend installing a drop inlet structure and a 
12‐24 inch culvert to collect and convey runoff from the roadside swale across the road to 
discharge at a stable outlet on the outsloping road face (Figure 34).  An optional sump can be 
included in the box structure to help trap sediment.  Consideration needs to be given to the size 
and shape of the inlet (open slot on the side or grated) to prevent debris (mostly rocks) from 
entering system.  Ditches may also need to be excavated to accommodate structures, or to 
create a sediment/debris trap just uphill of the inlet.  It is important to be sure the outlet is 
stabilized.   
 
Figure 34.  A drop inlet and culvert installed as a road improvement project in Coral Bay (Source CBCC). 

 
Figure 35. Representative road cross section (above), typical inlet (bottom left), and stabilized outlet (bottom 
right).  The inlets should have slots or the frame/grate set at grade with ditch inverts. 
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3.2  Stormwater Storage and Volume Reduction Practices  
 
There are a number of stormwater practices recommended for Hope and Carton Hill that can 
provide storage, water quality improvement, and/or overall volume reduction.  These include 
use of checkdams and step pools in roadside ditches to trap sediments in addition to their 
primary purpose of reducing velocities.  More traditional stormwater storage/ treatment 
practices such as constructed wetlands, bioretention, and rain gardens combine vegetative 
treatment and, in some cases, infiltrative capabilities to reduce the overall impacts (both water 
quality and quantity impacts) from the Hope and Carton Hill road network.   
 
Checkdams and Step‐Pools in Roadside Ditches 
We have recommended two alternative approaches to reduce ditch erosion, dissipate runoff 
energy, and potentially trap sediment in steep ditch sections (Figure 36).  In flatter road 
sections, the installation of rock check dams can be used to pool runoff and trap sediment.  In 
steeper areas, we recommend excavating cascading step pools.   
 
Figure 36.  Step pools installed in roadside ditch in Coral Bay (left, Source CBCC); typical cross‐section and profile of 
rock check dam (right, NY ESC Manual); and representative design for cascading step pool from Anne Arundel 
County, MD (bottom left and right). 
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Check dam installation criteria include: 
• Maximum drainage area above the check dam shall not exceed two (2) acres. 
• Height not greater than 2 feet. Center shall be maintained 9 inches lower than 

abutments at natural ground elevation. 
• Side slopes shall be 2:1 or flatter. 
• Use a well‐graded stone matrix 2 to 9 inches in size. 
• The overflow of the check dams should be stabilized to resist erosion.  
• Check dams should be anchored in the channel by a cutoff trench 1.5 ft wide and 0.5 ft 

deep and lined with filter fabric to prevent soil migration. 
• Space check dams in the channel so that the crest of the downstream dam is at the 

elevation of the toe of the upstream dam.  See Table 3 for general guidance. 
 

Table 3. Standard Stone Check Dam Spacing 

 
 
Additional design guidance for step pools can be found from Anne Arundel County, MD at 
http://www.aacounty.org/DPW/Watershed/StepPoolStormConveyance.cfm.  
 
Check dams and step pools should be inspected after each runoff event.  Correct all damage 
immediately.  If significant erosion has occurred between structures, a liner of stone or other 
suitable material should be installed in that portion of the channel.  Remove sediment 
accumulated behind dams and in pools as needed to allow channel to drain.  Replace stones as 
needed to maintain the design cross‐section of the structures. 
 
Bioretention, Rain Gardens, and Vegetated Swales 
Bioretention areas and rain gardens work as filters with amended soils and vegetation that can 
handle inundation during storm events as well as long periods of dry conditions.  Rain gardens 
are just simpler versions of bioretention systems as they tend to have simple inlets and outlets 
with no underlying infrastructure.  Rain gardens are perfect practices for homeowners to 
implement in their own yards and are recommended for wide‐scale implementation in Hope 
and Carton Hill to reduce runoff contributions from driveways.  Figure 37 shows a typical‐cross 
section of a raingarden.  Figure 38 shows a variation of the bioretention, which is a stepped 
stormwater conveyance system, as well as a photograph of a linear bioretention, also called a 
bioswale.  Consideration should be given to the appropriate vegetation and media mixtures 
used to ensure they are available and appropriate (native) to USVI setting.   
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Figure 37. Schematics of a rain garden/with no underdrain (top, from University of Florida Extension Service 
factsheet) and a bioretention facility (bottom, from Horsley Witten Group). 

 
Figure 38. Photos showing stepped conveyance systems in channel from Anne Arundel County, MD (two photos on 
left), and a linear bioretention facility along a residential street in Seattle, WA (on right) 
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Ponds and Constructed Wetlands 
There are a few areas where a facility such as a pond or constructed wetland is recommended 
to manage and treat large amounts of runoff before being discharged to a gut or downstream 
waterbody.  These facilities can be very effective for managing large drainage areas and are 
proposed in areas where there is a lot of space available.  The specific type of practice selected 
will depend largely on depth to groundwater and the infiltration capacity of soils.  If a 
permanent pool is likely, then a vegetated practice is more desirable than a wet pond, for 
example.  Unlike traditional detention ponds, vegetated facilities with variations in depths can 
provide wildlife habitat, reduced mosquito risk, and increased aesthetics.  Constructed 
stormwater wetlands mimic natural wetlands with hydrologic regime and plant species.  If 
infiltration is practical, then an infiltration basin design may be a preferred approach.  Figure 39 
shows an example of a similar retrofits recently installed in Coral Bay to manage runoff.   
 
Figure 39. Wet vegetated pond retrofit in Coral Bay that manages runoff from Kingshill Road.  Sediment 
accumulation is evident in the paved flume from the road leading to the practice (Top).  The facility is being 
monitored to determine how much sediment is collected.  Infiltration/sediment basin constructed in Carolina 
drainage in Coral Bay (Bottom, photos courtesy of CBCC). 

 
 
3.3  Grading and Maintenance Techniques 
 
Unpaved roads require a long‐term commitment to maintenance and regrading.  Better road 
design (i.e., breaking up drainage and preventing erosive concentrations of flow) can increase 
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the longevity of the road surface, reduce maintenance costs, and ultimately, improve water 
quality.  A full evaluation of the procedures used to grade roads in Hope and Carton Hill was not 
conducted as part of this work; however, the following techniques for future grading are 
recommended: 
 

• All surface reshaping efforts should begin with a determination of road crown or cross‐
slope elevations and a delineation of roadside ditches in order to maintain proper 
drainage function during re‐grading.  It is not evident from observations of the Hope and 
Carton Hill road network that a clear grading plan has been followed in many of the road 
sections.   

• Do not build berms where ditches used to be.   
• A big part of road maintenance should include the removal of sediment that has built up 

in ditches, culverts, and inlets.  Consider cleaning infrastructure just before re‐grading.  
Re‐establish rock check dams and earthen waterbars (if any) immediately after grading.   

• Grading sequencing will include a number of steps and multiple passes in order to 
properly prepare the road surface and to mix, spread, and compact recovered material.   

• Scrapping and cutting should be done to the bottom elevation of potholes, rills, and 
washboards to prepare the surface for accepting new material and delay the re‐
formation of holes.   

• Over time, materials move from the center of the road surface outward towards 
shoulders and ditches (where crowned).  This material needs to be moved back towards 
the center of the road during re‐grading.  Recover enough fine aggregate particles to 
replace fine particles lost to erosion, dust, and traffic action.  Evenly blending cut or 
removed material is critical.  If the large segregated aggregate is brought back to the 
center of the road without re‐establishing a proper mixture of coarse and fine material, 
the road will unravel very quickly, generating dust and potholes. 

• Organic material in ditches should not be mixed back into the road surface; however, 
sediment and small aggregate collected in the ditches can be reincorporated if well 
mixed.   

• Do not deposit excess sediment into or near the gut.  If the road surface is properly 
prepared, material mixed, and compacted under moist conditions, this material should 
be adequate to rebuild the roads. 

 
Maintenance of roads and drainage infrastructure will require the proper grading equipment, 
as well as shovels, picks, and rakes for sediment removal and material spreading.  Since the 
Hope and Carton Hill road network is private, it is important that operators are well trained, 
that they understand the drainage implications of their work, and that frequent inspection and 
oversight is provided.    
 
3.4  Cost Estimates 
 
Tables 4 and 5 are excerpts from summary reports (CBCC, 2012) showing the unit costs for a 
number of recent road improvement and stormwater retrofit projects on St. John constructed 
by the Coral Bay Community Council using a NOAA grant.  The full summary report and 
individual project reports can be found at www.coralbaycommunitycouncil.org/VIRC‐and‐D.htm.  
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While construction costs may be different in St. Croix, these tables provide relative and 
reasonable construction cost estimates that can be used for implementation planning for many 
of the projects identified for Hope and Carton Hill.  
 
Table 4.  Construction Costs for Road Improvement Projects in Coral Bay (excerpt from CBCC, 2012).  

 
 
Table 5. Construction Costs for two Storage Facilities in Coral Bay (excerpt from CBCC, 2012)* 

*The Carolina Sediment Basin is approximately 0.28 acres. The Kings Hill road facility is a 6‐foot deep pond with a 
bottom area of 3,800 ft2 and a top area of 7,400 ft2. 
 
 
The 400 square foot demonstration rain garden installation in Hope and Carton Hill in October 
2012 cost approximately $3,500.   
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4.0  POTENTIAL RESTORATION OPPORTUNITIES 
 
Restoration opportunities were broken into three categories:  Structural projects in the Hope 
and Carton Hill Neighborhood, important projects in the surrounding watershed, and 
recommendations for the HOA.  These are described in the sections below. 
 
4.1 Structural Improvements in the Hope and Carton Hill Neighborhood 
 
Road Improvement and Stormwater Management Sites 
Given the steepness of the road grade, narrowness of the road right‐of‐way, and limited 
financial resources for paving, the overall strategy to reduce erosion in the Hope and Carton Hill 
Neighborhood is to:  

(1) Reduce the amount of time stormwater runoff is in contact with the road surface; 
(2) Reduce the total distance runoff travels along the road surface;  
(3) Increase the number of discharge points along the road, considering location of downhill 

residences and drainage patterns; 
(4) Stabilize ditches and other conveyance structures to slow runoff velocities through 

energy dissipation and trap sediment;  
(5) Pave or otherwise reinforce areas highly susceptible to erosion and heavy tire action 

(such as bends and gut crossings); 
(6) Minimize the import/use of gravel on the road; and 
(7) Identify priority maintenance locations and practices for residents. 

 
To meet these objectives, structural and non‐structural practices were identified at over 25 
stations along the road network.  The Proposed Conditions Map (Attachment B) shows the 
approximate location of each of the practices proposed.  Station numbering was arbitrarily 
assigned based on the field assessment, though the sequence primarily starts at the entrance of 
the neighborhood and progresses somewhat in a counter‐clockwise direction, following road 
segment numbering.  Multiple stabilization practices that are linked were assigned to each 
station.  Table 6 provides a summary description of the type of stabilization practices 
recommended at each station and includes site photos to illustrate the concepts. 
 
Table 6. Summary of Hope and Carton Hill Neighborhood Road Stabilization/Improvement Opportunities 

Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

1 – Pony 
Club Trail 

Gut 
Crossing 

1 

• Replace undersized culvert with one or 
more culverts to ensure safe passage of gut 
flow without overtopping the roadway 
during the 25‐year storm.   

• Stabilize and restore the downstream scour 
hole with rock and vegetation to reduce 
erosion. 

• Reduce/eliminate the practice of pushing 
sediment from the roadway into the gut in 
this location. 
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

2 – 
Lower 
Pony 

Club Trail 

1 

• Utilize right‐of‐way for large vegetated 
swale for both storage and conveyance to 
the gut. 

• Use appropriately spaced waterbars to 
ensure drainage along this portion of Pony 
Club Trail reaches the swale. 
 

3 – Pony 
Club Gut 
Restor‐
ation  

1 

• Move Pony Club activities out of the gut to 
reduce erosion and water quality impacts 
(e.g., bacteria and nutrients), as well as to 
reduce safety concerns during large storms.  
Upland property appears to be available 
further to the west. 

• Restore gut capacity and vegetation. 
 

4 – Pony 
Club Trail 
Swale 
and SW 
Storage 

1 

• Construct large, vegetated swale along Pony 
Club Trail, ending near the existing ponding 
area at the sharp corner near the Pony Club.  
Stabilize with check dams.   

• Install inlet box/pipe structure to collect 
and carry flows from inside swale to 
discharge into a large shallow, constructed 
wetland where the practice corral is 
currently located.  

5 – 
Upper 
Pony 

Club Trail 

1 

• Create a stabilized swale with step pools 
along the inslope. 

• Install inlet box/pipe structures to convey 
runoff to outlets in stormwater (sw) 
easements created along property lines; 
design outlet for energy dissipation and flow 
distribution across forested slope.  

• The lots to the west are laid out along a gut.  
These parcels should be preserved if 
possible; if not, development should occur in 
a way that preserves the capacity of the gut.  

Convey runoff from 
swale to gut with an 
inlet box and culvert 

Enlarge and stabilize 
existing swale – create 
new swale where needed

Convey runoff from swale to 
constructed wetland with an 
inlet box and culvert 
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

6 – Cell 
Tower 
Road 

2 

• Install waterbars/water trenches all along 
the cell tower road to direct runoff into the 
surrounding vegetation rather than let it 
concentrate on the road and cause 
downstream flooding and sediment 
problems.   

7 – 
Upper 
Coral 

Reef Trail 
Step 
Pools 

3 

• Replace the existing damaged 18‐inch 
corrugated metal driveway culverts with 
larger (at least 24‐inch pipe), sturdier pipe 
with riprap on the downstream ends to 
prevent/reduce scour. 

• Install six (6) waterbars to divert runoff into 
an enlarged swale along the inside of road.  
Use four (4) in the upper 200 feet of this 
section of Coral Reef Trail (which has a 20% 
slope) and two (2) more in the lower 200 
feet (which has a slope of 10%).  Consider 
water “trenches” for the four upper 
waterbars given steeper slope. 

• Create step pools to slow flow and trap 
sediment.  

8 – 
Upper 
Coral 

Reef Trail 
Terraced 
Swale 

3/5 

• Install inlet box/pipe structure to collect 
and carry flows from inside ditch to 
discharge into a stabilized terraced swale 
down the outer slope along the property 
line.  Need to establish a sw easement here. 

• Size the pipe for 25‐year storm event. 
• Requires installation and maintenance of 

upslope controls at Station 7. 

Direct road surface runoff  
to step pools with waterbars

Install an inlet and culvert to direct 
runoff to a stabilized terraced 

swale along property line 
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

9 – 
Middle 
Coral 

Reef Trail 

3 

• Enlarge and stabilize existing swale on 
inslope of road. 

• Install waterbars/trenches to deflect runoff 
into inside swale. 

• Install check dam(s) in swale to create step‐
pools to help reduce velocity and trap 
sediment.  

10 – 
Lower 
Coral 

Reef Trail 

4 

• Enlarge and stabilize the existing drainage 
swale with vegetation and check dams 
where needed.  This swale needs to have 
enough capacity to safely carry the gut flow. 

• Remove the undermined paved swale were 
necessary.    

11 – 
Lower 
Divi‐Divi 
Swale 

5 

• Currently, broken asphalt and concrete 
swales are exacerbating erosion issues on 
Divi‐Divi.  Remove both.   

• Create stabilized swale with checkdams on 
south side of road, using waterbars to direct 
runoff into the swale.  If asphalt is not 
removed, ensure that a waterbar is placed 
directly downgradient of the asphalt.   

12 – Divi‐
Divi Rain 
Garden 

5 

• Install a rain garden at 53 Hope and Carton 
to manage runoff from the driveway and to 
serve as a demonstration project.   

• Use a speed bump to direct runoff into the 
garden via a stone‐lined swale.  Place stones 
at the outlet for stabilized discharge back to 
the road during large storm events. 
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

13 – Divi‐
Divi 

Waterbar 
5 

• Install a waterbar at the base of the existing 
concrete swale to direct runoff down the 
forested slope.  Ensure flow is dissipated 
non‐erosively down slope using stone 
and/or a level spreader. 

• Evaluate broken asphalt just upgradient of 
this location; remove if necessary.    

14 – Divi‐
Divi SW 
Storage 
Practice 

5 

• Use paved dip to convey runoff from Station 
8 across Divi‐Divi Trail into a large 
stormwater storage basin in Lot 47.  This lot 
would need to be preserved for stormwater 
purposes.   

• Discharge any overflows via a stormwater 
easement along the property line between 
Lots 49 and 50 to the swale at Station 11. 

15 – Divi‐
Divi 

Bioswale 
5 

• Create a vegetated swale to reduce the 
existing ponding that occurs on this flatter 
stretch of road.   

• Direct any overflows along a stormwater 
easement to the swale created for Station 
10.  This runoff can be conveyed either by 
open channel or pipe, depending on site 
conditions at the time of construction. 

16 – 
Upper 
Yellow 
Cliff Trail 

6 

• Enlarge and stabilize the existing eroding 
swale using vegetation and check dams to 
slow runoff and reduce erosion.   

• Use waterbars to direct runoff into the 
swale every 80 feet based on the existing 
roadway slope of ~10%.   

Construct paved dip in road 
near adjacent driveways.
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

17 –
Yellow 
Cliff 

Culvert 

6 

• Replace damaged culvert and construct 
stabilized inlet that is easy to maintain and 
will prevent clogging. 

• Construct a stabilized, terraced swale at the 
culvert outlet.  This culvert discharges 
through Lot 105; this lot should be 
preserved for stormwater management.   

18 – 
Yellow 
Cliff 
Swale 

7 

• Enlarge and stabilize existing swale using 
check dams to slow the runoff. 

• Use waterbars/trenches to direct road 
runoff into the swale.   

• Remove broken asphalt patch and concrete 
swale where undermined.   

• As the swale approaches the gut crossing 
(see Station 19), ensure that enough storage 
is provided for sediment removal.   

19 – 
Yellow 
Cliff Gut 
Restor‐
ation 

7/4 

• Construct a paved dip in the road where the 
gut crosses Yellow Cliff Trail.   

• Restore cleared gut area, ensuring sufficient 
capacity. 

• Create stormwater storage areas on either 
side of restored gut for easy maintenance. 

• The lots located in the gut both upstream 
and downstream from this crossing should 
be preserved such that development never 
compromises the gut capacity. 

20 – 
Lower 
Yellow 
Cliff Trail 

8 

• Enlarge and stabilize existing drainage 
swales, increasing their capacity and 
reducing erosive potential by using check 
dams and vegetation. 

Construct paved dip in road 
where gut crosses. 
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Station  
Associated 

Road 
Segment(s) 

Description  Site Photo 

21 – 
Neighbor‐
hood 

entrance 

8/1 

• Create a large constructed stormwater 
wetland with a sediment forebay for easy 
maintenance.  This stormwater storage 
practice will slow and treat the runoff before 
it flows into the gut.   

• Note: If other, upstream stations are not 
constructed first, this storage facility should 
be sized to, at a minimum, safely convey the 
runoff from the full 130‐acre drainage area.   

• Ownership needs to be confirmed, and the 
land preserved if possible. 

22, 23 – 
Ginger 
Thomas 
Trail  

9  

• Create small stormwater storage practices, 
such as bioretention areas, in the road 
layout.  Consideration would need to be 
given to any future development 
plans/expansion of existing roadways. 

24 – 
Hibiscus 
Circle 1 

10 

• Convert swales built by residents into larger, 
vegetated bioswales that can handle more 
flow.  Install waterbars to ensure road 
drainage reaches swale.  Need to establish a 
sw easement here. 

25 – 
Hibiscus 
Circle 2 

10 

• Convert a portion of this wide road into a 
vegetated bioswale (2‐3 feet deep, 8‐10 feet 
wide) to reduce erosion and ponding issues.  
Use check dams where needed. 

• Use waterbars where necessary to direct 
road runoff into swale.  Specifically, install a 
waterbar at the downstream edge of the 
paved intersection. 

• Discharge any overflows into the eastern gut 
via a stabilized channel in a stormwater 
easement between Lots 24 and 25. 

             indicates direction of runoff;             is a waterbar with arrow showing direction of flow;  
         is location of underground pipe;            represents a step pool;           is a vegetated swale or storage practice 

 

Work with residents to convert 
existing swales to handle more runoff  

Convert unnecessary road 
width into stormwater swale

Create bioretention areas to 
manage/infiltrate road runoff  

Create stormwater wetland to store and 
treat runoff before it enters the gut  
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4.2 Projects in Surrounding Watershed 
 

While the Hope and Carton Hill neighborhood was the focus of this assessment, we have the 
following recommended action items for the downstream gut and pond as well to improve 
conditions in the Solitude Bay Watershed:   
 

• Ensure that the pond lot is never developed.  Restore the area, removing sediment that 
has built up over the years from Hope and Carton Hill Neighborhood. 

• Reconnect the pond with the downstream gut to prevent flooding on Cotton Valley 
Road.  This will take coordination with downstream homeowners who have built in and 
around this gut.  Stabilization efforts should be made to ensure that redirecting flow 
does not cause additional erosion and sediment transport from these areas.  Undersized 
and failing culverts will need to be replaced (Figure 43).  These two 24‐inch ductile iron 
pipes carry flow underneath a partially paved road.  These pipes have corroded and 
deformed over time and have become clogged with sediment and vegetation, and a 
scour hole has formed downstream.  The road in this area is deteriorating, creating a 
sediment source to the gut.  
 

Figure 43.  Gut downstream from large pond with two damaged/clogged culverts (left); the 
deteriorating road at the gut crossing (right).  

   
 

 
4.3 Recommendations for Homeowners Association  

 
There are several non‐structural actions that the HOA can take that will improve the conditions 
in the neighborhood, both before and after the recommended structural projects have been 
implemented.  These actions have been grouped into road maintenance and driveway 
disconnection.  
 
Road Maintenance  
Road maintenance is a vital part of any road management plan.  Once some of the structural 
recommendations are implemented, it will be important that the maintenance contractor 
understand what was built and what the overall intent of this plan is so that practices will be 
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effective.  For example, if a bioretention system is constructed at Station 23, the contractor 
needs to understand that sediment should not be pushed into that feature.  
 
The recommendations were proposed to get runoff off the roads before it can concentrate and 
create erosive flows.  As a result, the long‐term maintenance should be greatly reduced.  In 
addition, the type of maintenance will be different.  Instead of grading and creating flow paths, 
the maintenance will be more focused on removing any sediment build up in swales or step 
pools or ensuring that debris is not clogging waterbars, inlet boxes, or culverts. 
 
Finally, homeowners need to be aware of their driveway culverts.  Many were observed to be 
damaged, clogged, or greatly undersized.  These culverts are an important part of the roadway 
drainage system and need to be large enough, in good repair, and have stabilized inlets and 
outlets so that they do not become part of the sediment source.    
 
Driveway Disconnection 
Since driveways account for approximately 20% of the total road network, they have the 
potential to contribute a significant amount of surface runoff to the road system.  Driveway 
disconnection involves methods to keep driveway runoff from flowing onto the roads and 
adding to the drainage issues.  To encourage this, the HOA should consider creating a formal 
driveway disconnection program that provides incentives to existing and future homeowners to 
disconnect their driveway runoff.  Disconnection can be done in different ways, such as re‐
directing runoff to rain gardens, other stable vegetated areas, or into surface or subsurface 
infiltration systems.  Under this program, the HOA could distribute educational materials (see 
Attachment C), provide technical design and permitting assistance, and reward participants 
with a reduction in annual HOA fees.  Owners of undeveloped lots should be encouraged to 
integrate driveway disconnection into any future plans.   
 
Station 12 is a demonstration project that was constructed with volunteer help in late October 
2012.  The demonstration project involved the creation of a small residential rain garden in an 
existing grassed area adjacent to a driveway (see Figures 40, 41, and 42 below and the site plan 
in Attachment C) at 53 Hope and Carton.  The purpose was to minimize surface runoff from the 
property onto the adjacent road and to serve as an example for other residents of the Hope 
and Carton Hill neighborhood and beyond.  This is a great example of what homeowners should 
consider for their own driveway runoff.   
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Figure 40.  Initial rain garden concept (left) and finished rain garden (right), constructed as a part of a 
volunteer work day in October 2012. 

 
 
 
Figure 41.  Before the rain garden was constructed (left) and immediately after planting (right). 

   
 
 
Figure 42.  The homeowners and volunteers celebrate after a long, hot morning of rewarding work. 
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5.0  IMPLEMENTATION PRIORITIES AND NEXT STEPS 
 
Many of the projects identified above are recommended for immediate implementation to 
minimize further erosion and downstream flooding and water quality issues.  It should also be 
noted that some of the projects should be paired with installation at uphill/downhill projects.  
To help with this, most practices linked to others are grouped into a station.  However, there 
are some locations where drainage from one station will have a direct impact on another 
station.  The following sections help identify an implementation strategy based on priority and 
constraints, as well as identify the key next steps. 
 
5.1  Implementation Priorities 
 
Based on these considerations, we offer the following recommendations for determining 
implementation priorities and sequencing:  
 
1. The most cost‐effective recommendations to implement as soon as possible are Stations 3, 

4, and 5.  The drainage issues along Pony Club Trail are severe, and there are no developed 
lots between the road and the adjacent gut to the west, which could pose complications for 
implementation.  In addition, the land along the gut and at the Pony Club is public land, 
which may make easements and collaboration more feasible here.    
 

2. Stations 7, 9, 10, 11, 16, 18 represent controlling runoff from very steep, eroding road 
sections by constructing stabilized swales/step pools with waterbars.   These are very 
important projects to manage the most erosive flows in the neighborhood (other than Pony 
Club Trail).  In general, we recommend the installation of waterbars from the top of the 
road working downhill.  However, the installation of waterbars and step pools/check dams 
associated with the downstream edge of paved sections should be done early.   

 
3. Stations 2, 15, 20, 24, and 25 are relatively easy swale projects that can be constructed in 

the existing road right‐of‐way without extensive step‐pools/checkdams.   
 

4. Stations 6 and 13 are relatively straightforward, inexpensive waterbar projects that should 
be easy to implement.   

 
5. Stations 1, 17, 19, and 21 recommend fixes for severe sediment loading issues.  However, 

land ownership/land procurement could be an issue in these locations, which would make 
implementation more difficult.   

 
6. Stations 22 and 23 are great opportunities, but do not solve severe drainage problems or 

reduce a large quantity of sediment; thus, they have a lower priority.  These will become 
more important if additional development occurs in this area.   

 
7. Stations 8 and 14 are in the “nice‐to‐have” category but may be difficult to construct due to 

slopes and property issues.  These are lower priority projects.   
 
8. Station 12 has already been constructed.    
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The information included in this management plan should be used to prepare grant applications 
to move forward with engineering design and hydrologic/hydraulic modeling as necessary.  All 
designs should assume full build‐out conditions to ensure sufficient capacity as future 
development occurs. 
 
5.2  Next Steps 
 
The following next steps are recommended for the HOA and other watershed partners to move 
forward with implementation: 
 
1. Meet with DPW to review this plan, coordinate efforts related to the culvert 

replacement/gut stabilization project on Pony Club Trail (Station 1), and discuss alternatives 
to improve road grading practices by independent operators.   
 

2. Investigate land acquisition/easement options for priority structural drainage projects 
proposed on private parcels. 

 
3. Proactively raise awareness with the permitting agencies and the owners of the many 

undeveloped lots that are located in a gut on the implications of the development 
restrictions in these areas. 

 
4. Identify grant funding for implementation of the structural recommendations. 
 
5. Initiate a driveway disconnection program to educate existing homeowners and help them 

design and permit rain gardens or other disconnection practices.  In addition, work with 
new home builders at the building permit stage to incorporate disconnection techniques.      
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What is a Rain Garden? 
Rain gardens are shallow, constructed depressions that are 
planted with deep-rooted native plants and grasses. They are 
strategically located to capture runoff from hard surfaces such as 
a driveway, parking area, sidewalk or streets. Rain gardens fill 
with a few inches of water after a storm and then water filters 
into the surrounding soil, rather than running off to the street 
or storm culvert.  
 
Rain gardens also conserve water, reducing the need for 
irrigation. Rain gardens are a beautiful and colorful way for 
homeowners, businesses and municipalities to help ease storm water problems. There is a growing national trend 
by municipalities and homeowners to incorporate natural processes such as rain gardens to help relieve flooding 
and pollution. 
 

Benefits of Rain Gardens 
Rain gardens are an inexpensive, simple to implement and 
environmentally sound solution to residential and urban storm 
water runoff.

Increased imperviousness – the increased build up of towns and cities 
with buildings, roads, parking lots and other hard surfaces – alters the 
local water cycle and inundates guts and bays with large quantities of 
storm water and associated contaminants. 

By mimicking the natural absorption and pollutant removal abilities of a 
forest or meadow, rain gardens can absorb runoff more efficiently – as much as 30% - 40% more than a standard 
lawn. By capturing rainwater in a rain garden, holding it, and then slowly releasing it into the soil, the rush of 
runoff from a large storm can be slowed and cleaned – quickly, neatly and naturally. 

Rain gardens are a very good option to help lower the impact of impervious surfaces and polluted runoff because 
they are low-tech, inexpensive, sustainable and aesthetically pleasing. A Rain Garden will: 
 

• Filter pollutants from runoff,  
• Recharge groundwater,  
• Conserve water,  
• Protect guts, ponds and coastal waters, 
• Remove standing water in your yard,  
• Reduce mosquito breeding,  
• Increase beneficial insects that eliminate pests,  
• Reduce potential of home flooding,  
• Create habitat for birds & butterflies,  
• Survive drought seasons,  
• Reduce garden maintenance, and 
• Enhance property value.  



Rain Garden Design
For a low-maintenance garden, choose a natural style rather 
than a formal style. Integrate the rain garden into your 
existing landscape.  
 
Put your rain garden in the right place. Your 
property has an existing drainage pattern (even though it may 
not be very noticeable), and it will usually be easiest to take 
advantage of that. Note the direction of runoff and low spots 
where water collects. If these spots are away and downhill 
from your building foundations, they will be good places for 
your rain garden. Call utility companies to make sure 
underground wires, cables or pipes aren’t located in the 
proposed garden area. 
 
• The garden should not be within 10 feet of the house 

foundation. 
• Gardens should be located at least 25 feet from a septic system drainfield. 
• Gardens should not be placed within 25 feet of a well head. 
• Make sure to avoid underground utility lines.  
• The best location for the garden will be in partial to full sun.  
• Rain gardens should be constructed where the water table is at least 2’ below the surface of the soil. If you hit 

the water table when constructing your rain garden, consider turning it into a wetland garden.  
 
Size the rain garden correctly. Figure out what kind of soil you have (sandy, clayey or mixed).  
• Estimate the area that your garden will get storm water from. Multiply the width by the length of each area 

(driveway, sidewalk, parking area, and any other paved surface) to get square feet of each. Add each area to 
get square feet of the total drainage area. Remember, though, that different paved areas on your property may 
drain to different spots — you want to estimate only the square footage that will drain into your rain garden.  

• For sandy soil, your rain garden should be 20-30% of the drainage area. For example, if the parking area and 
driveway measure 1200 square feet and all the rain from them will be used, your rain garden should be 20 to 
30% of that, or 240-360 square feet. (ex: 10’ X 24’)  

• For clay soil, your rain garden should be about 60% of the drainage area (Clay absorbs water very slowly; the 
varieties of rain garden plants that do well in clay take at least three years to get established. Soil replacement 
may be the best choice in clay soils).  

• If you replace your soil with rain garden mix (50-60% sand, 20-30% topsoil, 20-30% compost) to improve 
your soil drainage, your rain garden should be about 20-30% of the square footage of the drainage area. 

• Dig a coffee-can sized hole where the deepest part of the rain garden will be. Fill 
the hole with water. Mark the water level with a popsicle stick. After four hours, 
measure between the stick and the new waterline. For example: if the water fell 
one inch, then it will percolate 6 inches in 24 hours. Your rain garden should be a 
maximum of 6 inches deep. The results of your percolation test determine the 
depth of your rain garden. 

Rain gardens for single-family homes will typically range from 150 to 400 square feet. But remember; any size 
rain garden, even a small one, will contribute to solving local water pollution problems. It will also be a lovely 
addition to your landscape. 

http://www.maplewoodmn.govoffice.com/index.asp?Type=B_BASIC&SEC=%7b6D539312-B870-467B-8255-26B8FDBD5E5B%7d&DE=%7bEF42C6E8-92BE-4837-8A7A-CA0CF6F10331%7d


Create an attractive planting design. Rain gardens should feature 
easy-to-maintain plants that are native to the Caribbean. Give your rain 
garden a neat appearance (neatly defined borders, not weedy looking). 
Home owners new to rain gardens or native plants may need guidance in 
plant selection. Do not plant aggressive or invasive species that will need 
frequent pruning or weeding. For help in selecting plants, contact the 
UVI Cooperative Extension Service or the V.I. RC&D office. 
 

Building a Rain Garden 
Use stakes and string, non-toxic soccer-field paint, or just a hose to show the shape of the garden bed. Think about 
where rain goes in and overflows out. If possible, direct your storm water into the rain garden with a grassed or 
rock-lined swale. Use “splash rocks” to disperse rain and keep soil from washing away near the place where storm 
water enters the rain garden. Plan where rain will overflow during 
storms with very heavy rainfall. 
 
Stage construction carefully to avoid erosion. Protect the 
rain garden from erosion and sediment run-off during and after 
construction. Make sure to install a silt fence before you begin 
excavating the rain garden area. Sediment can seal the surface. Install 
effective erosion controls, and leave them in place until all site 
construction, including other landscaping, is completed.  
 
Dig a flat depression 6-12 inches deep, located at least 10 feet away 
from building foundations, septic systems and utility lines. Once your 
garden is dug, give it a trial run. Put a hose or sprinkler on in the garden 
for 30 to 60 minutes to see how well water soaks in (infiltrates). Once 
plants are mature, infiltration will be much quicker. Be sure to let the 
garden dry out before planting. If the bed does not drain, remove 3-4 

inches of soil. Add compost or sand. Till deeply, about a foot, to loosen 
compacted soil. On slopes, use some of the excavated soil to create a 
berm on the down-stream edge of the rain garden to help hold storm 
water from small storms. In the first year, you may also cut a notch at 
the top of the garden to let rain flow out; the bed will not fill to the top, 
allowing plants to establish root systems for infiltration. 
 
Place plants in pots on the bed, according to your design. Gently 
remove plants from pots, break up the roots, and plant. A rain garden 
planted with plugs or container plants benefits from a layer of shredded 
hardwood mulch. Mulch reduces weeds and conserves water, helping to 
establish the plants. It also prevents surface sealing of the rain garden 
and removes some pollutants from pavement runoff. Water the bed 
once a week with one inch of water until plants are established.  
 
The most common cause of rain garden failure is soil compaction. 
Avoid soil compaction during all phases of construction. Place 
and grade soil in the rain garden from the side. Prevent vehicles from 
driving on the rain garden. Place barriers to protect the rain garden 
from foot and construction traffic.  



Maintaining a Rain Garden 
Rain gardens are not completely maintenance-free. It is 
important to weed, clean-up and re-mulch the garden 
periodically, and especially after heavy rains. Regular 
maintenance is required to keep your rain garden looking good 
and functioning well. Be sure to include this in your plan and 
your budget! 

Caring for your garden the first several weeks after planting is critical to its success. The most important work 
during the first year of the garden is watering and weeding. A young garden will need about an inch of water per 
week until it is established. 
 
All gardens need constant weeding and replenishing of mulch. Educate people working in the rain garden. They 
may identify native plants as weeds. As the garden matures, weeds will be pushed out by the growing plants. 
Periodically prune dead vegetation and plants that are too big. Rake mulch periodically and replenished yearly.  
 
Fertilizer should not be necessary. Native plants should thrive in the prepared soil mix. Avoid use of herbicides, 
pesticides, and fungicides in and around the rain garden. 
 
Mosquitoes won’t find rain gardens to be good breeding area because if a rain garden is built properly the water 
will drain within 24 hours (but usually within an hour or two). Mosquitoes prefer to breed in small, stagnant 
containers of water. These are usually old tires, pots, birdbaths and pans under planters. 
 
The development of a mosquito, from egg to adult takes 10 to 14 days depending on the air temperature. The 
warmer the air the shorter time the eggs take to mature. It takes 24 - 48 hours for eggs to hatch. After the eggs 
hatch the mosquito larva must live in water for 7 -12 days.  
 
V.I. RC&D works directly with homeowners and other property owners to help them do what they can on their 
property and in their lives to protect the water quality of our guts, ponds and coastal waters from pollution and 
the damage done by storm water runoff. To see a rain garden in action, visit V.I. RC&D’s Rain Garden 
Demonstration site at the V.I. Waste Management Authority’s Green House Program located on Centerline Road 
in Estate Lower Love, St. Croix, west of the St. Croix Educational Complex, or visit www.usvircd.org. 
 

More Information about Rain Gardens 
 
www.raingardennetwork.com  
www.raingardens.org
www.lowimpactdevelopment.org/raingarden_design  
www.rainKC.com  
http://clean-water.uwex.edu/pubs/home.htm#rain
www.npsnj.org/rain_garden_home.htm
www.bae.ncsu.edu/topic/raingarden
www.dof.virginia.gov/rfb/rain-gardens/shtml
 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, 

reprisal, or because all or a part of an individual’s income is derived from any public assistance program (not all prohibited bases apply to all programs.) 
To file a complaint of discrimination write USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W. Washington, D.C. 20250-9410 or call 

(800) 795-3272 (voice) or (202) 720-6382 (tdd). 
 

http://www.raingardennetwork.com/
http://www.raingardens.org/
http://www.lowimpactdevelopment.org/raingarden_design
http://www.lowimpactdevelopment.org/raingarden_design
www.npsnj.org/rain_garden_home.htm
www.bae.ncsu.edu/topic/raingarden
www.dof.virginia.gov/rfb/rain-gardens/shtml


Build a Rain Garden in 10 Steps 

Step 1: Call before you dig. Contact local utilities (WAPA, Vitelco, Cable, VIWMA) to have them 
mark locations of underground wires, cables or pipes. 

 

Step 2: Pick a location. A rain garden should be at least 10 feet from foundations and fence 
posts, and 25 feet from septic system drain fields and well heads.  

 

Step 3: Measure drainage rate. Dig a hole about the size of a large coffee can. Insert a ruler or 
stick into the hole. Fill the hole with water from a hose or bucket and mark the water level on 
the ruler. Wait four hours, then measure & mark the water level again. To determine the daily 
percolation, multiply the amount of water (in inches) that has drained in four hours by six.    
(____ inches every 4 hours x 6 = _____ inches every 24 hours) 

Your rain garden should empty within 24 hours, so if you can drain 6 inches in that much time, 
dig 6 inches down. If the water in your test hole doesn’t drain well, consider different 
placement, or add gravel, compost, or sand (see Step 7). 

 

Step 4: Determine the garden’s depth. It should be no more than 6—12 inches deeper than 
the surrounding soil, but you can place it in the bottom of a larger landscape depression or 
slope. 

 

Step 5: Outline the garden location. Use string and wooden 
stakes or a garden hose to mark the general placement. Think 
about the land’s slope and where heavy rain may come in and 
flow out; don’t orient the garden so that overflow runs into 
your foundation or septic system. 

Materials 
 Shovel & pick 

Ruler, stick or wood scrap 

 Pencil or marker 

Compost, sand or gravel 

Moisture-loving native plants 

 Shredded hard wood mulch 

Decorative rock 



Build a Rain Garden in 10 Steps (cont.) 

Step 6: Dig in. The depression should be within your 
marked outline and to the depth you determined in the 
previous steps. Note: The most common cause of failure of 
a rain garden is soil compaction. It is essential to avoid 

compaction of soils during all phases of construction.  

 

Step 7: Check the drainage rate again. Fill the depression 
with water, then measure the infiltration rate as in Step 3. 
If the drainage is poor, remove 3—4 more inches of soil and 
till in some sand, gravel or compost to a depth of 1 foot, then check drainage again. 

 

Step 8: Add vegetation. Put native or naturalized plants that can tolerate “wet feet” in the 
lowest places. Lightly cover with additional soil if necessary, but don’t fill the depression 
completely. 

 

Step 9: Mulch to keep the weeds out. You may also want to install decorative rock at the points 
where rain water enters the rain garden and where overflow from heavy storms exits the garden 
to prevent erosion. 

 

Step 10: Water. Until the plants are established—especially during the dry season—it is 
beneficial to water to 1 inch at least once a week. If there’s regular overflow from the 
depression, you may wish to enlarge it or build a series of rain gardens with connecting 
drainage notches.  

 

Maintenance. Regular maintenance is required to keep your rain garden looking good and 
functioning well. Periodically weed and prune dead vegetation and plants that are too big. Rake 
mulch periodically and replenish mulch yearly.  

V.I. Resource Conservation & 
 Development Council, Inc. 
5030 Anchor Way, Suite 2 
Christiansted, VI 00820-4692 
Phone: 340-692-9632 x. 5 
Fax: 340-692-9607 
vircd@usvircd.org 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the 
basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial 

status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because 
all or a part of an individual’s income is derived from any public assistance program (not all prohibited bases 
apply to all programs.) To file a complaint of discrimination write USDA, Director, Office of Civil Rights, 

1400 Independence Avenue, S.W. Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 
720-6382 (tdd).  



U. Christmas Palm (Veitchia merrillii) 
Christmas palms are native to the Phillip-
ines, but are cultivated world-wide, in-
cluding in the Caribbean. 

T. Flamboyant (Delonix regia) 
Flamboyant is native to Madagascar 
(where it is endangered), but it is culti-
vated world-wide, including in the Carib-
bean.  It is a legume so it has nitrogen-
fixing and soil-improving properties. Its dense shade and root 
system prevent other plant species from growing under it, and 
its wide-spreading roots can damage building foundations and 
pavement. The seed pods are used in the USVI as a percussion 
instrument known as a ‘shack-shack.’ 

S. Lignum Vitae (Guajacum sanctum) 
Native to the Caribbean, Lignum-vitae 
(Tree of Life) is a showy large shrub or 
small tree with shiny evergreen leaves, 
light gray bark, and the bluest flowers 
you will ever see on a tree.  Lignum-vitae 
has the hardest wood of any commercially harvested tree; it is 
very heavy (it will not float), close-grained and split resistant, 
and is valued for propeller shaft bushings, machine parts, and 
other applications in which its natural resins make it self lubri-
cating.  Lignum-vitae also is the source of gum guaiacum, a resin 
once used to treat syphilis, arthritis, gout & sciatica.  

Phone: 787-766-5206 
Fax: 787-766-5987 
www.pr.nrcs.usda.gov 

654 Plaza, Suite 604 
654 Muñoz Rivera Ave. 
Hato Rey, PR 00918-4123 
PO Box 364868 
San Juan, PR 00936-4868 

USDA-NRCS Caribbean Area 

Date: October 27, 2012 

USDA-NRCS,  
St. Croix Environmental Association 
(SEA) & Horsley Witten Group, Inc. 

Rain Garden Plants 

53 Hope & Carton Hill, 
St. Croix, USVI 

Tired of rutted roads?   

Do your part and disconnect!  Call your HOA for details. 



Rain Garden Plants Page 2 

Rain gardens are shallow, man-made depressions that are 
planted with deep-rooted native plants and grasses. They are 
strategically located to capture runoff from paved areas like 
driveways, parking areas, sidewalks or streets. Rain gardens fill 
with a few inches of water after a storm.  Then the rain water 
slowly seeps into the surrounding soil, rather than running off to 
flood or erode streets or drainage channels.  

The Cullen’s rain garden is a pilot project in the Hope & Carton 
Hill neighborhood to show how residents can capture storm wa-
ter runoff from their driveways and retain it on their properties.  
Removing driveway runoff from the neighborhood road net-
work helps to reduce road deterioration, improve road drainage 
and provide homeowners with a beautiful landscape. 

20% of the total Hope & Carton Hill road network is driveways. 
Runoff from driveways that drain to our roads contributes to 
road erosion and overall road maintenance costs.   If each home-
owner managed 
the runoff from 
their driveway with 
a rain garden, our 
road problems 
would be greatly 
reduced!  

Check it out as you 
are driving 
through! 
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R. Turpentine Tree (Bursera simaruba) 
Turpentine is a semi-deciduous tree native to 
the Caribbean, Mexico, Central and South 
America.  It is fast-growing and can reach 20-
50 feet in height. Its reddish bark peels away 
in thin flakes, inspiring the nickname “tourist 
tree.” A resin from the trunk and bark is used in the West Indies 
to make glue, varnish, water repellent coatings and incense. It 
smells a little like turpentine. The fruits are eaten by birds.  

P. Purple Queen  (Tradescantia pallida) 
Purple queen is an evergreen perennial native to 
Mexico’s Gulf Coast. It is a shade-tolerant ground 
cover thriving in a wide range of soil conditions. 

Q. Wedelia (Sphagneticola trilobata) 
Wedelia is native to the Caribbean and Central 
America. It is a creeping, perennial herb with 
yellow-orange daisy-like flowers. Wedelia forms 
a dense ground cover that crowds out weeds, 
but can also crowd out other plants so must be regularly pruned.  It 
grows well in shade and in poor soil, and is useful for erosion control. 

O. Marron Bacora (Solanum conocarpum) 

Solanum conocarpum is a thornless, flow-
ering shrub native to the dry, deciduous 
forests of St. John.  It is severely threat-
ened due to limited range and habitat de-
struction, with only ~200 known individuals in the wild, it is a 
candidate for federal endangered species listing.  

N. Unknown (??) 
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L. Flaming Torch Bromeliad (Billbergia pyrami-
dalis) 
Native to Brazil, it can grow as a terrestrial or epi-
phyte.  When planted in the ground, it quickly cre-
ates large clumps; when planted at the base of a 
tree, will slowly climb the trunk. It is very hardy and 
needs little care.  In heavy shade leaves are dark 
green, while in sun the leaves are bright yellow-green.  The wa-
ter-filled well at the base of the leaves acts as a frog refuge. 

M. Apostle’s Iris  (Neomarica gracilis ) 
Apostle’s Iris is a type of walking iris native to Central 
America. The flowers only last one day but the plant 
produces many blooms.  Once the flower is spent, the 
stem it was on leans to the ground and forms a new 
plant.  Both the white and yellow varieties have been 
planted in the rain garden. 

K. Ti Plant (Cordyline fruticosa) 
Ti Plant is native to tropical southeastern 
Asia, the Indian Ocean, and parts of the 
South Pacific.  It is an evergreen flowering 
plant in the Asparagus family, also known 
as Cabbage Palm, Good Luck Plant and Palm Lily.  It was culti-
vated in Polynesia for its starchy rhizomes, which are very sweet 
when the plant is mature, and eaten as food or medicine. Its 
leaves were used to thatch the roofs, to wrap and store food, 
and to make clothing. 

J. West Indian Mahogany Tree 
(Swietenia mahagoni)  
Native to the Caribbean, Central & South 
America, Mahogany is prized for lumber 
and furniture. It is also grown as an orna-
mental and shade tree in subtropical and tropical regions.  

USDA-NRCS,  Page 3 
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A. Lemon Grass (Cymbopogon) 
Native to India and tropical Asia. It is widely used as 
a herb in Asian cuisine. It has a subtle citrus flavor 
and can be dried and powdered, or used fresh.  
Lemongrass is commonly used in teas, soups, and 
curries. It is also suitable for poultry, fish, beef, and 
seafood. Lemongrass oil is used as a pesticide and a preservative. Re-
search shows that lemongrass oil has anti-fungal properties. Despite its 
ability to repel insects, its oil is used as a "lure" to attract honey bees.  

B. Frangipani  (Plumeria alba) 
The native, or wild, frangipani has smooth bark 
and long, slender leaves. It produces a white, 
aromatic flower that is processed into essential 
oils used for fragrances. 

C. Bird of Paradise (Heliconia psittacorum) 
This species is indigenous to the Amazonian rain forest 
and are typically pollinated by hummingbirds. 

D. Elephant Ear (Alocasia sanderiana(?)) 
Alocasia species are native to tropical & subtropi-
cal Asia and widely cultivated as ornamentals. 

E. Red Ginger (Alpinia purpurata) 
Red Ginger are native Malaysian plants with showy 
flowers on long brightly colored red “bracts.” The 
bracts look like the bloom, but the true flower is 
the small white flower on top. 
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F. White Flag  (Spathiphyllum sp.) 
Spathiphyllum is a genus of about 40 species of  
flowering plants native to tropical regions of the 
Americas and southeastern Asia. Certain species 
of Spathiphyllum are commonly known as Spath 
or Peace Lilies.  They are evergreen herbaceous 
perennials with large leaves and flowers that are 
produced on a spike surrounded by a white, yellow, or green 
curved bract. It doesn’t need excessive light or water to survive. 

G. Egger’s Agave (Agave eggersiana) 
Egger’s Agave is native to St. Croix and a candi-
date for listing as federally-threatened or en-
dangered.  It is a robust, perennial herb with a 
flower stalk that can grow up to 21 feet tall.  Its 
yellow flowers are large and funnel or tubular 
shaped. 

H. Century Plant (Agave sp.) 
Perennial herbaceous plant native to the south-
west United States and the USVI.  Each rosette 
flowers once & then dies.  In the USVI, the flowers 
& stalks have traditionally been harvested & spray
-painted for use as a Christmas trees. 

I. Song of India (Dracaena reflexa) 
Dracaena reflexa var. augustifolia (or D. margi-
nata) is a popular houseplant that needs little 
attention. It has thin, linear, deep glossy green 
leaves with red edges; there are also cultivars 
with variegated leaves with pale yellow or red edges. It tolerates 
dry soil and irregular watering, but not water-logged soils.  It is 
an effective air cleaner and can remove formaldehyde, xylene 
and trichloroethylene from indoor air. 









Proposed Rain Garden Installation 

#53 Hope and Carton Hill 

 

Project Description 
The proposed project involves the construction of a small residential rain garden in an existing grassed 
area adjacent to a driveway (see graphic below and attached plan).  The purpose is to minimize surface 
runoff from the property onto the adjacent road and to serve as a stormwater demonstration for other 
residents of the Hope and Carton neighborhood and beyond.  A rain garden is a vegetated best 
management practice designed to capture, treat, and infiltrate stormwater runoff from small storm 
events to reduce nonpoint source pollution and flooding. 
 
Existing Site 
The 0.755‐acre residential lot is located in the Solitude Bay Watershed on the East End of St. Croix.  The 
soils in this area are mapped as CvE by the USDA‐NRCS Soil Survey of the USVI (see attached Soils Map). 
These are Cramer‐Victory Complex, 20 to 40% slopes, very stony.  A percolation test done at the site 
showed that the infiltration rate was high, less than 5 minutes per inch.  There is little to no topsoil 
currently on the site, and it is very sparsely vegetated, mostly with Guinea grass.  Currently, stormwater 
runoff flows down the steep existing paved driveways and onto Divi Divi Trail, which is an eroding dirt 
road.   
 
Proposed Project 
Stormwater runoff will be diverted from the driveway into a shallow, vegetated rain garden with 
amended soils (sand and compost).  The drainage area to this location is approximately 17,000 square 
feet (sf), with 12.6% impervious cover (gravel parking area and paved driveways – the rooftop runoff is 
captured in existing cisterns).  The rain garden has a bottom area of 370 sf and was sized to manage the 
1‐inch storm event.  See the attached plan for a cross‐section of the proposed rain garden.  Any 
stormwater that does not infiltrate, evaporate, or get taken up by plants will overflow back onto the 
driveway via a stabilized spillway. 
 
Proposed Method and Equipment 
This project will be constructed as a part of a volunteer work day for the neighborhood.  Because this is 
a demonstration and we want to be able to complete installation in one or two days, one small 
excavator will be used to create the inlet swale, shallow depression, and form the downgradient berm.  
Any topsoil will be stockpiled on site for use in permanent stabilization.  Volunteers will help mix and 
place the amended soils (6 inches of sand and compost mix); place filter fabric and rock for stabilizing 
the inlet swale and overflow spillway; install the native plants; spread the top mulch layer (1‐2 inches); 
and seed/stabilize any remaining disturbed areas.  Once the site is stable, the speed bump will be 
installed on the driveway to divert stormwater into the rain garden, and the temporary erosion and 
sediment control (ESC) measures will be removed.    
 
The ESC measures proposed for this site include 1) a designated, protected stockpile area; 2) silt sock at 
the perimeter of the disturbance; and 3) immediate stabilization. 
 



1. Stockpile Area:  This is a designated area protected by silt sock where excavated soil will be 
temporarily stored while the rain garden is constructed.  Any usable topsoil will be stored in a 
separate pile for reuse during final stabilization.  This project is proposed to be completed over a 
very short timeframe (a volunteer workday), so we do not anticipate the stockpiles to be in 
place for more than a day or two.  However, any stockpile left in this area overnight will also be 
covered with a tarp to prevent erosion.   

2. Silt Sock:  The entire disturbed area will be protected during construction by a line of silt sock.  A 
silt sock is mesh tube filled with compost.  This method is preferred in many cases over silt fence 
because it acts like a flow‐through filter the effectively removes sediment but does not pond 
water.  It is easy to install and maneuver on site, and at the end of the project, the compost can 
be reused elsewhere. 

3. Immediate Stabilization:  Once the rain garden itself is installed, volunteers will help to seed and 
stabilize any remaining disturbed areas.  Any topsoil remaining in the stockpile area will be used 
to help the seeded area germinate quickly.  This area will be watered as necessary to ensure 
stabilization occurs as quickly as possible.   
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